I t is 25 years
1 since the amyloid-β (Aβ) protein was proposed as the trigger for a cascade of events in the brain that lead to Alzheimer's disease. A growing number of anti-Aβ treatments have been developed to short-circuit this cascade -and several are currently being evaluated in people who have already developed or are at risk of developing symptoms of Alzheimer's (www.alzforum.org/ therapeutics). On page 50, Sevigny et al. 2 report findings from an initial 12-month, placebocontrolled trial of the antibody aducanumab, which selectively binds to potentially harmful soluble and insoluble Aβ aggregates, respectively called Aβ oligomers and fibrils.
The trial was primarily intended to clarify the Aβ-fibril-reducing effects and safety of different aducanumab doses administered intra venously once a month. It involved people who had been diagnosed with mild cognitive impairment (non-disabling memory and thinking problems) or mild dementia (which did have a slightly disabling effect) due to Alzheimer's disease. Each of the participants also tested positive for Aβ in a positron emission tomo graphy (PET) scan, indicating moderate to frequent build-up of fibril-containing plaques -a cardinal feature of the disease. The study was not designed to definitively address aducanumab's effect on cognitive decline.
Aducanumab treatment was associated with unusually striking, progressive, dosedependent reductions in PET measurements of Aβ-plaque burden. Aducanumab was also presumed to bind to and remove harder-tomeasure Aβ oligomers, which seem to accumulate at or near plaques and may be the more damaging of the two aggregates 3 . What's more, despite the relatively small number of study participants and the substantial extent to which the disease has progressed by the time people with Alzheimer's develop memory and thinking problems, exploratory analyses suggested that higher antibody doses and greater Aβ-plaque reductions were associated with slower cognitive decline. If these preliminary cognitive findings are confirmed in larger and more-definitive clinical trials, which are now under way, it would provide a shot in the arm in the fight against Alzheimer's disease and compelling support for the amyloid hypothesis.
The amyloid hypothesis contends that a 42-amino-acid form of Aβ (Aβ 42 ) becomes harmful when, owing to its overproduction or reduced clearance from the brain, individual Aβ 42 monomers come together in various numbers and conformations to form oligomers and fibrils. These Aβ 42 aggregates trigger a cascade of neurobiological events, including: certain inflammatory responses; aggregation, phosphorylation and propagation of a protein called tau; and other neuronal changes. These events contribute to the formation of Aβ plaques and tau-containing tangles, loss of neurons and the synaptic connections between them, cognitive decline and disability, and other features of Alzheimer's disease (Fig. 1) .
Proponents of the amyloid hypothesis cite an abundance of supporting evidence 1 . Others note that the evidence is largely circumstantial, and that questions remain about the offending Aβ species and its effects. As such, they wonder whether Aβ 42 accumulation is a consequence rather than an initiator of disease, and worry that anti-Aβ drug development might lead to a dead end. What will it take to confirm or refute the amyloid hypothesis once and for all?
Confirmation of this hypothesis will require definitive evidence that an anti-Aβ treatment can reduce cognitive decline in people affected by or at risk of developing Alzheimer's disease. Sevigny and colleagues' trial provides convincing evidence that aducanumab can enter the brain, target Aβ fibrils and substantially reverse plaque deposition -a major advance. But although the authors' additional cognitive findings are encouraging, they are not definitive. It would be prudent to withhold judgement about aducanumab's cognitive benefit until results from the larger trials are in. It will
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Attack on amyloid-β protein
An antibody therapy markedly reduces aggregates of amyloid-β, the hallmark protein of Alzheimer's disease, and might slow cognitive decline in patients. Confirmation of a cognitive benefit would be a game-changer. See Article p.50 Conversely, refutation of the amyloid hypothesis will require failure of anti-Aβ treatments to reduce cognitive decline in sufficiently large and suitably designed trials -not only in people with cognitive impairment due to Alzheimer's disease, but also in people without such impairment who have evidence of Aβ plaques, and even people without impairment who are at genetic risk of developing Alzheimer's but have little or no Aβ deposition. Several prevention trials using anti-Aβ treatments have started 4 , and more are on the way. Because abnormal Aβ build-up can begin more than two decades before the onset of memory and thinking problems 5 , having a drug such as aducanumab that substantially reverses pre-existing Aβ deposition might increase the chances of extinguishing the disease even after it has set in.
What accounts for aducanumab's unusually pronounced plaque-busting effects, even in small doses and despite the fact that only one to two antibody molecules out of every thousand are thought 6 to cross the blood-brain barrier? It might be a combination of three things: the drug's unusually high selectivity for Aβ 42 fibrils and oligomers, which minimizes the number of antibody molecules that bind to the abundant Aβ monomers in the blood and so maximizes the number of unbound antibodies that can enter the brain; its unusually high affinity for Aβ 42 fibrils and oligomers; and the mechanism by which it enlists microglia, the brain's principal immune cells, to engulf and clear Aβ fibrils.
On the one hand, aducanumab's microgliamediated activity could account for the antibody's ability to remove plaques, rather than just to slow further Aβ accumulation (which would be valuable in its own right). On the other hand, this activity might increase the chance of people developing amyloid-related imaging abnormalities (ARIA) -defects characterized by evidence of brain-fluid accumulation in magnetic resonance imaging scans. Like certain other anti-Aβ antibody treatments 7 , Sevigny and colleagues' study found that aducanumab was more likely to cause ARIA in higher doses and in people who carry the APOE type 4 gene, which is the major genetic risk factor for Alzheimer's disease.
The authors observed that ARIA were sometimes associated with transient headaches, visual disturbances or confusion, but were often associated with no symptoms, and that symptoms typically resolved within one to three months. Nonetheless, the frequency of ARIA caused the researchers to limit the maximum dose studied. It will be important to establish a sweet spot: a dose that is sufficiently safe and well tolerated, but also effective.
In addition to confirming the amyloid hypothesis, finding that the effects of treatments such as aducanumab on Aβ or other biological measurements of Alzheimer's disease are associated with a cognitive benefit might help to accelerate the evaluation and regulatory approval of promising Alzheimer'sprevention therapies that are based on reducing the biological measurements alone 4 . Indeed, confirmation that an anti-Aβ treatment slows cognitive decline would be a game-changer for how we understand, treat and prevent Alzheimer's disease. Now is the time to find out. ■
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Cometary dust under the microscope
The Rosetta spacecraft made history by successfully orbiting a comet. Data from the craft now reveal the structure of the comet's dust particles, shedding light on the processes that form planetary systems. See Letter p.73
lanetary systems such as the Solar System were built from dust in protoplanetary nebulae, the clouds of gas and dust in which stars and planets are born. These dust particles collided, stuck together and eventually formed planetesimals, the building blocks of planets. Comets are leftover planetesimals, made of ice and dust, and range from hundreds of metres to tens of kilometres in diameter. They spend most of their lives on the outskirts of the Solar System -away from damaging radiation and high temperatures, and avoiding collisions with other objectsthus preserving the material that originally formed the protoplanetary nebula. By studying comets, we can learn about the processes that gave rise to the Solar System, even though those processes happened almost five billion years ago 1 . On page 73, Bentley et al. 2 show that cometary dust particles are formed from a hierarchical assembly of smaller constituents, a discovery that has implications for our understanding of the formation and evolution of planetary systems.
Because we cannot catch a comet and study it in the laboratory, previous analyses have inferred the properties of cometary dust particles from their interactions with sunlight. One of the earliest such analyses 3 indicated that these particles are not solid, compact objects, but loosely packed aggregates of tiny (sub-micrometre diameter) grains. An aggregate structure was also found in interplanetary dust particles (IDPs) collected in Earth's upper atmosphere. Many of these IDPs were found to have originated from comets 4 . More evidence for the aggregate nature of cometary dust came from the Stardust spacecraft, which collected dust particles during its close fly-by 5 of the comet Wild 2. However, neither the IDPs nor the Stardust samples were unmodified (pristine). The IDPs would have been affected by their long exposure to solar radiation, any collisions with other dust particles and interactions with Earth's atmosphere. In the case of the Stardust samples, the spacecraft collected dust particles at a distance of hundreds and even thousands of kilometres from the comet's surface -and as the particles travelled between the two, their properties would have changed as a result of evaporation of volatile components, possible destruction of complex organic compounds and fragmentation of the particles themselves.
The IDPs and Stardust samples were also damaged, or even completely shattered, during collection. In the case of the Stardust samples, because the dust particles were travelling at a speed of 6.1 kilometres per second relative to the spacecraft, the particles were damaged by the impact with collecting cells in the Stardust sample collector. As a result, the aggregate structure of the particles was not measured directly. Instead, the structure was inferred from the complex shape of the tracks that the particles produced while crossing the aerogel -a low-density material -in the cells, or from the impact craters they left on 
